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6 STATISTICS IN SHARSWOOD
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VACANT 
PROPERTIES

SHARSWOOD, PHILADELPHIA
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VACANT LOT 
IN BETWEEN 
EXISTING 
BUILDINGS

SHARSWOOD, PHILADELPHIA
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RENOVATION AT 
1423 N 29TH ST
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14 SITE PLAN

ADA ACCESSIBLE ALLEY
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15 EXISTING CONDITION

EXISTING 2ND FLOOR PLAN

EXISTING 1ST FLOOR PLAN

LIVING

DINING

KITCHEN

BEDROOM

BEDROOM BATH MASTER BEDROOM
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STRUCTURAL ANALYSIS

CEILING EXPLORATION

ROOF EXAMINATION

EXISTING BRICK CONDITION

2ND FLOOR CEILING CAVITY

MASTER BEDROOM EXISTING FRAMING

EXISTING LIVING & DINING ROOM
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17 NEW FRAMING METHOD

FRAMING AXON FRAMING PLANS
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PARTY WALL DETAIL



ENERGY ENGINEERING FINANCIAL 
FEASIBILITY RESILIENCE ARCHITECTURE OPERATIONS MARKET 

POTENTIAL
COMFORT & 

ENVIRONMENT INNOVATION
ROOF DRAINAGE

CROSS SECTION

CORNICE DETAIL
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20 WALL DETAILS

OVERHANG DETAILPARTY WALL DETAIL
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7% INTEREST 3% INTEREST
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22  NEW FLOOR PLANS

NEW 2ND FLOOR PLAN

NEW 1ST FLOOR PLAN
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23  NEW FLOOR PLANS

BEDROOM

OFFICE

FAMILY ROOMNEW 2ND FLOOR PLAN

NEW 1ST FLOOR PLAN

BEDROOM

OFFICE

BEDROOM

OFFICE
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24  NEW FLOOR PLANS

BEDROOM

OFFICE

FAMILY ROOMNEW 2ND FLOOR PLAN

NEW 1ST FLOOR PLAN

BEDROOM

OFFICE
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25 SECTION & INTERIOR
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26 RESILIENCE

SOLAR PANEL SECTION

CROSS SECTIONSHVAC
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8 DEGREE ROTATION

98 DEGREE ROTATION

189 DEGREE ROTATION

-81 DEGREE ROTATION

MASSING REPRESENTING
ADJACENT PARTY WALL
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RENO EUI BEFORE SOLAR

28

RENO EUI WITH SOLAR

EUI
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MODEL
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30 SHARSWOOD, PHILADELPHIA
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31 INFILL - FLOOR PLANS
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33 ADVANCED FRAMING
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Timber Framed 
Triple Pane 

Window 
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INFILL - WALL DETAIL



ENERGY ENGINEERING FINANCIAL 
FEASIBILITY RESILIENCE ARCHITECTURE OPERATIONS MARKET 

POTENTIAL
COMFORT & 

ENVIRONMENT INNOVATION
35 INFILL  - COST ESTIMATE
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36 INFILL - SECTION 

PERSPECTIVE 
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Water shit 

WATER DIAGRAM
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38 INFILL - SECTION 

PERSPECTIVE 
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39 SOLAR CHIMNEY DIAGRAM



ENERGY ENGINEERING FINANCIAL 
FEASIBILITY RESILIENCE ARCHITECTURE OPERATIONS MARKET 

POTENTIAL
COMFORT & 

ENVIRONMENT INNOVATION
40 SOLAR CHIMNEY DIAGRAM
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41 INFILL - HVAC PLANS
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42 INFILL - PLUMBING
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43 MATERIALITY 
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INFILL EUI BEFORE SOLAR

INFILL EUI WITH SOLAR
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WHY IT MATTERS

Individually, these models can be propagated all over the neighborhood.
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VACANT EXISTING 
BUILDINGS
245

“MISSING TEETH”
228

SHARSWOOD, PHILADELPHIA

Our infill model can fill in 228 vacant lots between buildings, and 245 vacant properties can be renovated to produce a net 
positive energy balance as well as heavily reducing the burden on water management in the city. 
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49 ATTACHED HOUSING BY CITY

660,000 
HOMES

Row homes make up 60% of housing in Philadelphia, as well as a significant portion of building stock nationwide. Our individual designs have the 
potential to transform attached housing development and renovation across the city and even the country.
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TECHNICAL GOALS

NATURAL LIGHT

NET ZERO WATER PASSIVE VENTILATIONNET ZERO ENERGY

OFF THE GRID REPLICABILITY

In addition to our technical goals of being off the grid for both water and energy,
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COMMUNITY GOALS

ACCESSIBILITY AFFORDABILITYHOME OWNERSHIP

AGING IN PLACEFLEXIBLE SPACE FOOD GROWTH

we also set social, economic and cultural goals based on our meetings with community members. A single net-zero energy row home can 
improve economic stability and quality of life for one family, but we wanted our project to have the potential to impact the entire community of 
Sharswood. 
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BLOCK SCALE 
INTERVENTION

We set out to do this through a block scale intervention that combines infill and renovation models for a total of 12 units. 
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53 SITE PLAN

Our plan for 6 infill models and 6 renovations 
sits one block just North of Girard College. 
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N

OPPORTUNITIES 
FOR PUBLIC SPACE

SITE PLAN

We began by filling in gaps between existing buildings, leaving large open areas for public shared space and back of house access. This led to 
the design of a shared backyard model that connects to these open spaces, increasing accessibility while providing community space and 
resources that increase social and economic resilience, food access, air quality and public safety. 
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STOOP:
SOCIAL SPACE

BACKYARD:
FENCED IN, STORAGE
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The idea for a shared backyard stems from an obvious waste of space in existing Philadelphia city planning. Lots are required to leave 25% open 
area, but because there isn’t much space to move around, these tiny backyards are often neglected, used for storage and fenced in. Instead, the 
front porch, stoop and sidewalk have become the cultural playground in Philadelphia. In Sharswood and in many North Philadelphia neighborhoods 
where city planning did not allot space for public parks, this means there is not much green space for residents to enjoy. 
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56 SHARED BACKYARD

To utilize this wasted space, we developed a backyard buyback program in which residents would still own their backyard, but receive a 
subsidy from the Philadelphia Water Department to take down their fence and offer a portion of their land for shared space. This becomes a 
safe, sheltered area for the residents to gather, cook together at shared grills,
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57 SHARED BACKYARD

grow produce, and build a sense of community. This model is inspired by co-living models where shared spaces are looked after by everyone. 
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58 SHARED BACKYARD

This encourages residents to have a sense of pride in their neighborhood and to get to know their neighbors better.
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59 COMBINED SEWER SYSTEM

This shared backyard space also provides a solution for the water management problem in Philadelphia. The current sewer system is 
combined with rainwater runoff, which means that every time there is a major storm, the sewage overflows into the Delaware River. The city 
pays so many fines to the Environmental Protection Agency every year for violating the Clean Water Act that it actually has a budget for that 
purpose. This contaminated water is the city’s main source of potable water.
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Source: Yale Environment 360

60 EXISTING RETENTION 
STRATEGIES

The city of Philadelphia recognizes the flaws in the current system and has proposed some strategies for rainwater retention. Curb cuts from the 
street feed into rain gardens, which vary in size and are funded from the same budget that pays fines to the EPA. However, these strategies do 
not address the runoff from buildings and are few and far between. 
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61 PROPOSED RETENTION 

STRATEGY

Our design suggests a new model for water management in which the city block can become a tool for rainwater collection, filtration, and 
retention that will eventually lead to the closure of the combined sewer system and the rejuvenation of our city’s rivers, saving the city of 
Philadelphia thousands of dollars in fines per year.
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62 WATER BALANCE - 

1 INFILL UNIT, AVERAGE YEAR

WATER BALANCE - 
1 INFILL UNIT, AVERAGE YEAR

Using the most advanced water modeling program in the world provided by our engineering faculty at Integral Group, we determined that roof 
collection alone is enough for all units to have a positive water balance on an average year. This graph shows the water balance as the black 
line. Although it dips below 0 gallons in dry months, the excess water collection in wet months nets a positive balance.
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63 WATER BALANCE - 

1 INFILL UNIT, DRY YEAR

WATER BALANCE - 
1 INFILL UNIT, DRY YEAR

In a dry year, the infill homes with smaller footprints will struggle in the dryer months, dipping 
too far below the line for the wetter months to balance out.
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64 WATER BALANCE - 

WHOLE BLOCK, DRY YEAR

WATER BALANCE - 
WHOLE BLOCK, DRY YEAR

However, when the collection systems are consolidated at the block scale, shared cisterns allow excess water from the larger roofs of the 
renovations to offset the large dips below the line for the infill models in dry years. 
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65 COMPUTATION FOR 

CISTERN SIZING

Integral Group’s advanced computing system takes into account wet and dry years to determine the optimal cistern size so that it is never empty 
throughout the year. Using this tool, we determined that 12 units would need a total storage capacity of 37,500 gallons. 
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66 PHASE 1 - 

CENTRAL UNITS & CISTERN

1

The block is phased in 3 sections of 4 homes, each with their own 12,500 gallon tank that is integrated into the landscaping. 
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PHASE 2 - 
EASTERN UNITS & CISTERN, 

DEVELOP PARKS

2

The block is phased in 3 sections of 4 homes, each with their own 12,500 gallon tank that is integrated into the landscaping. 



ENERGY ENGINEERING FINANCIAL 
FEASIBILITY RESILIENCE ARCHITECTURE OPERATIONS MARKET 

POTENTIAL
COMFORT & 

ENVIRONMENT INNOVATION
68

PHASE 2 - 
WESTERN UNITS & CISTERN, 

DEVELOP PLAY AREA 1

3

The block is phased in 3 sections of 4 homes, each with their own 12,500 gallon tank that is integrated into the landscaping. 
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69 FINAL SITE PLAN

 Each unit includes smaller “day tanks” for potable water and treated greywater that are easier to maintain and hold enough water for about a 
week’s worth of water usage. Adding new amenities such as play areas and parks in each phase helps convince neighboring properties to 
participate in the backyard buyback program. In the final plan, it is assumed that 80% of the block will opt into the program, allowing space to 
connect the bioswales.
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70 BLOCK SOLAR GRID

Block operations are powered by panels that are entirely off the grid, with a battery located in an existing vacant property which we have 
identified as a potential location for a laundromat. Laundromats are community hubs in many Philadelphia neighborhoods, so we hope this 
will build a sense of community while also reducing water usage in the units. 
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71 LAUNDROMAT WATER SYSTEM

The second floor is a flexible community space that can double as a satellite office for the CDC, making operations easier for the whole block. 
This laundromat’s water supply is a separate system which diverts runoff from the street and through the backyard bioswale. This bioswale 
becomes a location collection, as well as a first layer of filtration before the water is pumped through a series of filters and used in washers.
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72 BACKYARD BIOSWALE

Local flora helps retain and filter the water and doubles as a carbon 
sequester, cleaning the air for the whole block.
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73 WATER BALANCE- 

LAUNDROMAT, DRY YEAR

This system has a positive water balance of over 30 thousand gallons per year even with 16 washers. This shows the enormous amount of 
water runoff that is going to waste every year and contributing to the contamination of the Delaware River. This excess water will be retained 
and reintroduced to the aquifer through percolation pits in the bioswale.
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74 INFILL BIOSWALE 

EFFECTS ON TEMPERATURE

We initially proposed this bioswale in the backyard of the infill properties as a source of coolth for the solar chimney.
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75 BLOCK SCALE BIOSWALE

EFFECTS ON TEMPERATURE

At the block scale, the bioswale can run through all yards participating in the backyard buyback program. This creates a cooler 
outdoor environment which actually improves performance of existing buildings.
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76 BLOCK SCALE WATER CAPTURE, 

FILTRATION AND RETENTION

If PWD made it a priority to retain water in backyards on every block while convert existing and new homes to a rainwater capture and reuse 
model like we are proposing, the aging sewer infrastructure could eventually be retired and water quality in the river would increase over time.
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77 FINANCIAL FEASIBILITY

We recognize that all of these elements come at a price, so we began to design a business plan in which a portion of the profit from 
selling the infill models at market rate is able to bankroll affordable renovations. The net profit from a paired infill and renovation is 
about $180,000. Although this is successful, it does not leave room for revenue growth.
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GROWTH MODEL

Adapting this core concept, we designed a growth model in which profit from installing solar panels around the 
neighborhood will be able to fund construction and exponentially grow the profits and capabilities of the CDC.
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Beginning in 2021, the CDC will become a solar company. The cost of installing solar on an existing home is about 5,000 dollars - a relatively 
low number due to the capability of the CDC to utilize workforce development training as an inexpensive installation tactic. The CDC can then 
afford to sell energy to homeowners at a lower rate than the Philadelphia Electric Company while selling excess energy back to the grid. 
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After two years, 
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these panels are paid off by their own yearly revenue and the CDC can borrow against the expected income from the panels to fund building 
construction. When construction is finished, profit from the infill model will pay off these loans while netting a profit for the CDC. 
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Investing this profit into more solar for the neighborhood increases the CDC’s assets, allowing 
them to borrow more money and increasing yearly revenue. 
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This model propagates, with solar installations increasing the CDC’s borrowing capabilities 



ENERGY ENGINEERING FINANCIAL 
FEASIBILITY RESILIENCE ARCHITECTURE OPERATIONS MARKET 

POTENTIAL
COMFORT & 

ENVIRONMENT INNOVATION
84

and profits from construction increasing solar installations.
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After 5 years of this, the CDC is then capable of financing the 
model which we are proposing at the block scale.
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By owning over 62 solar arrays, the CDC has the capability to borrow against these for 1.2 million dollars, which is the maximum loan from 
Reinvestment Fund’s Clean Energy Fund. This supports 2 infills and 2 renovations. After operations costs, this leaves the CDC with a profit of 
over 200 thousand dollars to do with what they wish.  Excess profit can be used to bankroll an additional renovation, provide solar to 40 more 
homes, used as a safety net or for debt forgiveness, or could go into other community improvements.
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This business model encourages mixed income neighborhoods of net zero housing that utilize passive strategies, reduce the burden on the 
electric grid, and eliminate the need for the aging combined sewer system through an advanced water model. Our business plan proves that 
financing this is not only feasible, but the system nets more profit each year as solar spreads across the neighborhood, giving the CDC a 
safety net and allowing them to adjust this model block by block. This has the potential to inspire other development corporations across the 
city and even the country to implement this as a new model for regenerative development in low income communities.
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THANK YOU.


